Quantification of Alefacept, an immunosuppressive fusion protein in human plasma using a protein analogue internal standard, trypsin cleaved signature peptides and liquid chromatography tandem mass spectrometry.
Quantitative analysis of a therapeutic protein through use of surrogate proteotypic peptides was evaluated for the measurement of Amevive (Alefacept) in human plasma using liquid chromatography tandem mass spectrometry. Signature peptides were obtained through in silico and iterative tuning processes to represent Alefacept for quantification. Horse heart myoglobin was chosen as a protein analogue internal standard to compensate for errors associated with matrix effects and to track recovery throughout the entire sample pretreatment process. Samples were prepared for analysis by selective precipitation of the target proteins with pH controlled at 5.1 and heat denaturation at 45°C followed by enzymatic digestion, dilution, and filtration. On-line extraction of the signature peptides was carried out using a Phenomenex Gemini C18 security guard column (4.0 mm × 2.0 mm) as a loading column and a Gemini C18 (100 mm × 2.1 I.D., particle size 5 μm) as the analytical (eluting) column. Tandem mass spectrometric detection was performed on a hybrid triple quadrupole linear ion trap equipped with electrospray ionization to positively ionize signature peptides for Alefacept and myoglobin. The method was linear for Alefacept (protein) concentrations between 250 and 10,000 ng/mL. Precision and accuracy for inter- and intra-assay for the lower limit of quantification was less than 20% (16.2 and 10.3, respectively). The method was validated according to current FDA guidelines for bioanalytical method validation.